The use of inducible engrailed fusion proteins to study the cellular functions of eukaryotic transcription factors.
Transcription factors determine cell lineages, control cell fate, and regulate cellular responses to stimuli. Many methods are currently used to study the function of transcription factors in a cellular context and several of these involve overexpressing a constitutively active form of the protein and studying its effects. Here we outline an alternative approach involving the inducible expression of dominant-negative transcription factors in human cell lines. Dominant-negative transcription factors can be used to investigate the effect of signaling pathways on complex cellular processes that are regulated by a particular transcription factor. Potent dominant-negative transcription factors can be created by using fusions to the engrailed repressor domain. These fusion proteins can be coupled to inducible expression systems such as the ecdysone-inducible system. The ability to control protein expression has several benefits including the ability to create stable cell lines that express potentially cytotoxic proteins. Therefore when used in tandem, these two methods constitute a new and improved approach for dissecting the cellular role and transcriptional targets of many transcription factors. Here we illustrate this integrated approach by using a conditional dominant-negative Elk-1 protein to identify candidate Elk-1-regulated target genes.